To the Editor, I read with great interest the article by Leszczynski and Dunscombe published recently ͓''Independent corroboration of monitor unit calculations ͑MU͒ performed by a 3D computerized planning system''; J. Appl. Clin. Med. Phys. 1, 120-125 ͑2000͔͒. I strongly agree with the authors that checking the monitor unit calculations produced by a treatment planning system ͑TPS͒, especially by a sophisticated 3D one, should be integrated with a comprehensive quality assurance program in routine clinical practice.
4
In some circumstances the authors' formalism may not be sufficiently accurate ''to perform its intended function.'' For example, the authors chose not to use off-axis correction factors for open fields, even though they use these corrections for wedged fields. Although off-axis corrections are very large for wedged fields, they can be quite substantial for open fields as well. Even in the case of the supraclavicular treatment field referenced in their article, off-axis corrections are between 1.025-1.040 for a 6-MV beam ͑Varian 2100C/D͒ at 3-cm depth and 3-8-cm off-axis distances. Of course, these corrections will be even larger for greater off-axis distances. 5 Additionally, the authors decision not to include hardening corrections for wedged fields will also compromise accuracy. Those corrections can be as high as 1.020 for an 18-MV beam ͑Varian 2100C/D͒ and 15-cm depth. Some information about which therapy equipment is used at their center would help interested readers estimate the magnitude of those correction factors.
In order to implement an independent and consistent method for validating the MU calculations produced by a sophisticated 3D treatment planning system, such as the HELAX TMS, one should make sure to include all significant parameters involved in the independent MU calculation formalism. In the independent MU calculation that the authors presented ͓Eq. ͑1͔͒, several approximations were made that eventually may have compromised the accuracy of their calculations. Following the same formalism 6 with the authors, one should have:
͑a͒ Explicitly separated the collimator scatter (S c ) from the phantom scatter factor (S p ) ͑it is unclear whether this was done by the authors, and I am sure that complex beam shaping is used routinely in 3D dose calculations͒; ͑b͒ included depth and field size dependent wedge factors; 7 ͑c͒ included a depth and distance dependent off-axis ratio ͑OAR͒ correction factor 4 for the unwedged fields; and ͑d͒ included an OAR w ͑wedged-OAR͒ if a wedged field is used ͑for the off-axis prescription points͒. Actually, even the use of wedged beam profile values in place of an OAR w were shown to be inadequate especially for larger wedges and large off-axis distances. 8 Following these steps one can perform manual MU calculations and verify the results of a treatment planning system in a consistent way.
